The effect of formycin B on mRNA translation and uptake of purine precursors in Leishmania mexicana.
Formycin B is a structural analog of inosine that is a potent inhibitor of Leishmania multiplication. Formycin B is reportedly converted to formycin A nucleotides and incorporated into RNA by the organisms, and it is unclear whether the active form of the drug is the nucleoside itself or its several metabolites. We confirmed that formycin A nucleotides are formed by formycin B-exposed L. mexicana promastigotes, and determined that the intraparasite concentration of Formycin B and its metabolites was 6 times the extracellular formycin B concentration. Formycin B did not significantly inhibit purine nucleoside transport by intact promastigotes or purine base phosphoribosylation by parasite lysates. Thus, the nucleoside does not appear to inhibit these initial steps of purine nucleoside metabolism. Since RNA and protein synthesis in formycin B-treated intact promastigotes was found to be inhibited within 30 minutes, the effect of formycin A metabolites on leishmanial protein synthesis was investigated in in vitro protein synthesis experiments. Messenger RNA from formycin B-treated promastigotes was translated only 40% as efficiently as control promastigote mRNA by rabbit reticulocyte lysates. In addition, when formycin A-5'-triphosphate was preincubated with the rabbit reticulocyte lysates, translation of control mRNA was 86% inhibited. Formycin B toxicity to Leishmania promastigotes appears to be at least partially due to inhibition of protein synthesis by formycin A nucleotides and formycin A containing mRNA.